Rabies virus P and small P products interact directly with PML and reorganize PML nuclear bodies.
The interferon-induced promyelocytic leukaemia (PML) protein localizes both in the nucleoplasm and in matrix-associated multi-protein complexes known as nuclear bodies (NBs). NBs are disorganized in acute promyelocytic leukaemia or during some viral infections, suggesting that PML NBs could be a part of cellular defense mechanism. Rabies virus, a member of the rhabdoviridae family, replicates in the cytoplasm. Rabies phosphoprotein P and four other amino-terminally truncated products (P2, P3, P4, P5) are all translated from P mRNA. P and P2 are located in the cytoplasm, whereas P3, P4 and P5 are found mostly in the nucleus. Infection with rabies virus reorganized PML NBs. PML NBs became larger and appeared as dense aggregates when analysed by confocal or electron microscopy, respectively. The expression of P sequesters PML in the cytoplasm where both proteins colocalize, whereas that of P3 results in an increase in PML body size, as observed in infected cells. The P and P3 interacted directly in vivo and in vitro with PML. The C-terminal domain of P and the PML RING finger seem to be involved in this binding. Moreover, PML-/- primary mouse embryonic fibroblasts expressed viral proteins at a higher level and produced 20 times more virus than wild-type cells, suggesting that the absence of all PML isoforms resulted in an increase in rabies virus replication.